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1. Marge of several images for analysis  
     The image of NOAA/AVHRR does not have a whole area, it 
depends on the satellite orbit. We need to analyze the whole 
construction of the cloud. 
2. Analysis for blizzard events  
    The clouds with snowfalling are analyzed about the 
structure and their amount. We compare with heavy snow 
clouds to light snow clouds . 
3. Learning of cloud patterns with CNN
Data etc.
For 2009,  
1. Satellite Images of NOAA/AVHRR (CH.4) at Syowa Station 
2. Reanalysis meteorological data of ERA-Interim 
3. Observation data (snowdepth, weather information, 
blizzard) at Syowa Station 
Using observed data at Syowa Station, 
we choose the positive and negative samples. 
In 28 blizzard events, we have: 
whole numbers of images: 4,670 
positive images: 748, negative images: 3922 
training data: 1,400 (positive: 600, negative: 800) 
test data: 280 (positive: 120, negative: 160)
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       - Convolutional layer : 7 
       - Pooling layer: 7 
       - Fully connected layer: 2
Results: Images with feature extract of the clouds. 
 - shallow layers: the feature of clouds 
 - deep layers: the fine feature 
But, a specific value matrix was occurred.  
We did not succeed to recognize the cloud structure.
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まとめ
• 2009年のブリザード時について，雲画像の結合，高高度の
雲エリアの抽出，降雪量との比較，といった事前解析を
行った． 
•多雪となる場合は，Atmospheric Riverと呼ばれる中緯度
からの水蒸気輸送が見込まれる長い高高度の雲がよく見ら
れた． 
• 2009年のNOAA/AVHRR ch.4の雲画像を用い，降雪時の雲
を正例としたCNNによる学習を行った． 
•あまり明瞭な結果が得られなかったので，学習器が着目して
いる部分をGrad-CAMによって算出したところ，総観規模
擾乱を着目していることがわかった．
